immunosuppressed, usually because of chemotherapy. Clinically the disease is most common in patients with acute lymphocytic leukaemia. ' The organism attracted relatively little interest until the end of 1981, when a new syndrome was described. [2] [3] [4] [5] [6] [7] [8] [9] This was a combination of Pneumocystis carinii pneumonia and Kaposi's sarcoma, occurring mainly in homosexual men. Kaposi's sarcoma is primarily a disease of the skin and occurs most commonly in Africa. In the West it usually occurs in elderly men and is seldom lethal. The disease has been shown to have an increased incidence in patients having immunosuppressive treatment. '0 Clinically there are multicentric red-blue tumours in the skin, histologically resembling benign capillary haemangiomas. With time, usually after many years, the disease may progress so that the cellularity increases and the tumour resembles a fibrosarcoma or a haemangioendothelioma. In the homosexual patients with the new syndrome the disease is rapidly progressive. Interestingly, the association between Kaposi' s sarcoma and Pneumocystis carinii infection has occurred almost exclusively in New York State and California, where there have now been 89 cases of Kaposi's sarcoma, 91 of pneumocystis pneumonia, and 18 of the combined condition.9 Forty per cent of these patients have died. Most of the patients apparently die from their pneumonia, though a smaller percentage have succumbed to the sarcoma.
The homosexual group is unusual in that the Kaposi's sarcoma and pneumocystis pneumonia are occurring in a population of previously healthy young men. In these patients there is a fairly consistent clinical pattern, skin or mucosal lesions occuring in the patients with Kaposi's sarcoma and in the others lymphadenopathy, fever, weight loss, diarrhoea, dyspnoea, and non-productive cough.9 Considerable delay (three to six months) often occurred between the initial onset of symptoms and diagnosis in both groups. In addition to Pneumocystis carinji there were other opportunistic organismsparticularly cytomegalovirus, which was present in nearly every case.8 These organisms included Candida albicans in the mouth or oesophagus, Herpes 481 zoster or simplex, Aspergillus sp, Cryptococcus and Gram-negative bacteria. The homosexual patients were immunosuppressed with no lymphocytic proliferative responses to soluble antigens, a reversal of the normal ratio of helper T cells to suppressor and cytotoxic T cells, and an absolute lymphopenia. Humoral response was normal and in fact many patients had a raised level of IgA and, in a few cases, of IgM and IgG. Circulating immune complexes were also increased and these were thought to be responsible for the cotton-wool retinal lesions, which may be microinfarctions. Although most of the patients were homosexual, some were heterosexual and these took drugs,3 particularly alcohol, heroin, methadone, and cocaine. The reason for the immunosuppression in homosexuals is unknown but cytomegalovirus, which can cause immunosuppression, could be implicated. This is not the entire answer, however, since this infection is common among homosexuals" whereas immunosuppression is not. Drugs, especially the nitrites, used as sexual stimulants in homosexuals, have been blamed for the immunosuppression. Heroin abuse alone can also cause immune deficiencies. '2 Against this background of a dramatic increase in pneumocystis pneumonia, we must take a closer look at the organism. Even though it has been recognised in Britain since 195513 relatively little is known about Pneumocystis carinni. It is an organism of uncertain affinities. The presence of membranebound cell organelles inside individual organisms means that it is a eukaryotic cell and therefore has no relationship with viruses or bacteria. Its taxonomic position is problematical but the organism has been assigned to either the fungi or the protozoa. '4 ' The fact that the organism does not easily fit into the present classification of fungi or protozoa suggests either that the classification is deficient or, less likely, that relevant taxonomic features have been missed by the many workers who have examined Pneumocystis carinii. We believe it to be a protozoan, probably a sporozoan. No viable intracellular stages have been identified and the conoid structure characteristic of most sporozoa appears to be absent. The organism alternates between trophic and cystic phases. '6 The trophozoite is small, ranging from 2 to 12 ,um, and pleomorphic, and frequently bears tubular surface projections. These projections may assist in adhesion to alveolar cells '7 and may also increase the nutritional absorptive area. The pleomorphic nature of the organism suggests that it may be mobile but no evidence of ameoboid movement has been described. On exposure to a stimulus, as yet unknown, the trophozoite rounds up, the surrounding wall thickens, and a precyst is formed. The precyst undergoes some morphological changes, which produce several trophozoite-like intracystic bodies within a mature cyst and culminate in the release of these inclusions. The release of the intracystic bodies appears to be followed by binary fission. After release of the trophozoites the collapsed cyst has a characteristic crescent shape and is easily seen by both light and electron microscopy. This completely asexual process seems to allow Pneumocystis to multiply rapidly and also furnishes it with a resistant cystic stage. A summary of the proposed life cycle of the organism is shown in the figure.
The organism appears to cause interstitial oedema and fibrosis in the alveolar wall leading to hypoxaemia. The question of whether Pneumnocystis causes pulmonary fibrosis, however, has not yet been completely resolved. This is because many patients have received radiotherapy or chemotherapy or have been given oxygen, all of which have been implicated in the causation of pulmonary fibrosis, though recently the theory that short-term oxygen treat-+. t 3in'ary 'issior ; t+rophozolte ment causes lung damage has been questioned. '8 Pulmonary fibrosis has been noted after pentamidine treatment used to treat the pneumocystis infection. ' given. Prophylactic chemotherapy must be considered since the risk of developing pneumocystis pneumonia has been shown to increase with the intensity of chemotherapy. Thus in children with acute lymphocytic leukaemia receiving one chemotherapeutic drug the incidence of pneumocystis infection was 5% whereas when four drugs were given the incidence was 22-4%." Not all patients, however, respond to the above regimen in the acute ilness and pentamidine has to be given, either on its own or in combination with sulphamethoxazole and trimethoprim.239 Thus pentamidine is not the abandoned drug that some people may have felt it to be, especially as it has been shown to be directly lethal to 
